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The operational sex ratio (OSR) is thought to be a major factor influencing the intensity of mating competition and sexual selection. Even though many studies on species with conventional sex roles have shown that alterations in the OSR can either intensify male-male competition or promote female-female competitive interactions, sometimes resulting in a reversal of sex roles, it is not known how, and how quickly, individuals with reversed sex roles respond to fluctuations in this ratio. We tested for a direct influence of adult sex ratios (as a direct estimation of the OSR) on the reproductive behaviour of the sex role-reversed black striped pipefish, Syngnathus abaster. Although imbalances in the OSR effectively modulated the expression of sex roles, with males and females varying in the degree of choosiness and competitive displays, alterations in the sex ratios did not promote a similar response pattern in both sexes. A surplus of males resulted in a reversion to conventional sex roles observed when both sexes coexist in similar numbers, with males competing intensely and exhibiting a conspicuous ornament towards other males. An excess of females, in contrast, did not result in an overall increase in female competitive interactions. Only small, less attractive, females were more prone to compete as the proportion of males decreased. Large females, however, seemed to rely on their greater mating prospects, thereby avoiding the hypothetical costs of intrasexual competition. Ó 2010 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The operational sex ratio (OSR: ratio of sexually active males to females producing fertilizable eggs at a given time and place) is thought to be an important determinant of animal sex roles (Emlen & Oring 1977) . By definition, biases in this ratio lead to stronger intrasexual competition for mates in the sex occurring in 'excess' while favouring the evolution of greater selectivity in the Although sex roles can be typically dichotomized into 'conventional', when males compete more intensely for the access to mating partners, and 'reversed', when female competition is stronger (sensu Vincent et al. 1992) , studies have demonstrated that fluctuations in ecological and physical factors influencing reproductive rates can affect the OSR. As a result, the intensity of mating competition (e.g. spider mite, Tetranychus urticae: Enders 1993; field cricket, Gryllus pennsylvanicus: Souroukis & Cade 1993; Japanese medaka, Oryzias latipes: Grant 1995; sand goby, Pomatoschistus minutus: Kvarnemo et al. 1995) or sex roles (Almada et al. 1995) can change. Gwynne & Simmons (1990) showed, in katydids, that when high-quality food is abundant, males produce spermatophores more rapidly than females produce eggs, thus biasing the OSR towards males and leading to male-male competition. In contrast, when food is scarce, males take longer to produce spermatophores, the OSR is female biased, and females become the more competitive sex (Gwynne & Simmons 1990 ). More recently, Forsgren et al. (2004) highlighted a similar pattern in the twospotted goby, Gobiuscus flavescens, by showing that a change in the OSR during the breeding season is accompanied by a marked change in mating competition, with male-male competition and intensive male courtship behaviour being superseded by femalefemale competition and actively courting females. Given the potential for flexibility in vertebrate sex roles, as stressed by Forsgren et al. (2004) , it seems imperative to explore the range of variation in selection regimes, namely by determining how, and how quickly, animals respond to changes in the OSR. For instance, we can predict that a sex role-reversed species, where females are the predominant competitors for mates, might show a mirror-like response pattern to variation in the OSR. A surplus of 'ready to 
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